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1
. This invention relates to the manufacture of
saws of various kinds, but is particularly directed
to making band saws which are formed of long

strips of suitable steel. When a piece of metal is:

punched out of a strip of steel by means of a
punch and die as in the punching out portions
of metal to form saw teeth, the metfal around
the periphery of the entering side of the punch
is rounded or crushed while the metal around
the leaving side is burred and sharpened, and the
metal is also hardened by the cold forging action
of the punch and die,

In accordance with the present invention, I
take advantage of this operation in order to pro-
vide teeth with exceptionally sharp cutting points
or edges. In my improved method, the teeth
may be formed by punching operation without
being set, and thereafter the teeth are further
sharpened and set by another punching opera-
tion. N

Among the objects of this invention are to pro-
vide an improved apparatus for first forming
the teeth and then sharpening and setting the
same; to provide means for sharpening and si-
multaneously setting the teeth of a saw; to pro-
vide an improved apparatus and method for
making saws which will completely finish the
saw by punching operations and.will produce
sharpened teeth without the necessity of any
further sharpening operation; to provide an im-
proved method of making the saws; and to pro-
vide such other advantages and improvements as
will be set forth more fully hereinafter.

In the accompanying drawings illustrating this
invention,

Fig. 1 is a perspective view of a saw made in
accordance with the present method;

Fig. 2 is an enlarged somewhat diagrammatic
view showing the saw with the teeth formed, but
not set;

Fig. 3 is a view similar to Fig. 2 showing the
co;npleted saw with the teeth sharpened and
set;

Fig. 4 is a perspective view of the apparatus
‘also shown diagrammatically and with parts
omitted for convenience in illustration; :
. Fig. 5 is an enlarged sectional detail of the dies

and punch which cooperate therewith for cutting
the teeth; and
Fig. 6 is a view similar to Fig. 5 showing the
dies and punch coacting therewith for sharpen-
ing and setting the teeth. ' '

As seen in these drawings, the saw blade 10 is
made of a strip of steel or other metal suitable
for the manufacture of saws. This strip is fed
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through a pair of dies {11 and (2 forming a part
of the apparatus as shown in Figs. 4 and 5. A
punch 13 coacts with these dies to cub out sub-
stantially triangular pieces of metal from the
edge of the band to form the teeth. The. passes
through the dies may be shaped so that the teeth
will be undercut or made in any desired con-
formation, the lower or cutting portion 14 of the
punch being shaped accordingly to coact - with
these dies. The punch is supported in a tool
holder I5 which is actuated by a ram {8 forming
a part of the machine tool and actuated in any
well known manner to reciprocate the punch.
The inner or cutting faces of the dies are sub-
stantially parallel so that the teeth are supported
as they are being cut and are not set. The strip
is fed by a suitable feeding means such as the
feed rollers 17 and 18 which are rotated inter-
mittently as by means of a ratchet wheel 19
which is actuated by a pawl 28 driven by a crank
21 on a shaft 22 which in turn is driven by any
suitable mechanism,

As shown in Fig. 2, it may be assumed that the
first cut as indicated at X is made with the
punch moving in the direction of the arrows
i, 1. This causes the edge of the metal around
the entire periphery of the cut where the punch
entered to be rounded as indicated at R.. The
corresponding edge on the exit side of the punch
is burred or roughened as shown at B and makes
an exceedingly sharp knife-like cutting edge.
The second cut as indicated at Y is made with
a punch moving in the opposite direction as
also indicated by the arrows which cause the
rounded edge to appear on the side opposite from
the first rounded edge and the burred or sharp-
ened edse on the side opposite from the first
burred or sharpened edge as also indicated ab
B. Tt will thus be seen that the extreme poing
23 of the first tooth which is to become the cut~
ting point is formed by the intersection of a
sharpened edge 24 on the face of the tooth and
a rounded edge 25, on the back 26. This also'Is
true of the subsequent teeth which are formed
in making the saw. As the teeth are being formed
by the die passing through, first in one direction
and then the other, these sharpened and rounded
intersections occur first on one side of the. saw
and then on the other.

The teeth are next finished and sharpened as
well as set by another punch and die operation
which is preferably done in synchronism with
the first operation by means of the apparatus
shown in Fig. 4. The sharpening and setting
dies 27 and 28 are beveled or relieved on the.cut~
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ting faces as indicated at 29 and 30 to permit
the teeth to be set when the final cuts are made
by the punch 3i which coacts with these dies.
This punch may be supported and actuated in
any well known manner, being shown as mounted
in a tool or punch holder 82 actuated by a ram
33 which is supported and reciprocated in the
machine tool in any well known manner. As
the saw is fed forwardly, the teeth are presented
to the dies 27 and 28 and the reciprocating punch
3i is shaped so that small triangular pieces as
indicated at 34 are sheared from the edges of the
teeth as best shown in Fig. 3. During this move-
ment, the punch 3¢ moves in the opposite direc-
tion from the movement of the punch .which
formed the back of the tooth which is being
sharpened.

As shown in Fig, 3, the punch 3i has moved
in the direction of the arrow 2 opposite to that
of the arrow 1.
corresponding portion of the back of the tooth
to be rounded as indicated, and the edge 2% to
be burred and sharpened so that it intersects a
correspondingly burred and sharpened edge on
the face of the tooth. 'This forming of the cut-
ting points 23 by intersecting sharpened edges
makes these points exceedingly sharp and pro-
vide knife-like and almost needle-like cutting
points, such points being the important cuttinz
elements of the saw. The punch or cutting ‘die
3¢ when moving across the end of the tooth-asin-
dicated in Fig. 3 also sets the tooth. The saw
is then moved forwardly the distance of a tooth
to present the next tooth between the dies 27
and 28, and the punch 3! is then reciprocated in
the opposite direction so that the next tooth is
sharpened and simultaneously set during such
movement. The shearing of the tip of this tooth
causes the rounded edge at the end of the tooth
to be sheared off and the edge is burred or sharp-
ened adjacent to the tip of the tooth as clearly
indicated. These operations are repested umtil
all of the teeth have been sharpened and set.

In operation, the blank for the saw blade 12
is placed in position in the machine as shown in
Fig. 4 with its portion which is to raceive the first
cut, between the dies I{ and 12. The punch or
cutting die {4 is then actuatzd to make the first
cut and the blank is then fed intermittently by
the feeding device so that the punch and die
mechanism will cut the subssquent. teeth, the
punch being reciprocated across the path of the
stock or blade as above described. The blade I8
then passes between the dies 27 and 28. and the
feed is such as to present the teeth in proper posi-
tion to be acted upon by the punch 2{ which re-
ciprocates across the path of the saw to cut and
set the teeth alternately.

It will also be noted that the teeth may be
formed in the blank by suitable forming tools and
the teeth subsequently sharpened by means of the
sharpening and setting devices ahove described.

My improved apparatus provides means for
making saws rapidly and also provides means for
sharpening and sefting the teeth whereby they
will have keen cutting points or portions with-
out the necessity of further operations.

While I have shown one form of teoth, it will
be apparent that the teeth may he made of any
desired shape and sharpened in accordance with
my improved method. Furthermore, any steel or
metal suitable for making saws may he utilized,
hut I prefer to use high carbon steel which will
be hardened and compressed by tha cold forging
incident to the punching and setting operations

This causes the edge 35 of the
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such cold forging also serving to improve the
teeth whereby they will be more readily hard-
ened by subsequent hardening operations. It
will also be noted that the prineipal parts of the
saw which have any value in cutting are the cut-
ting apexes or points on the outer sides of the
teeth after they have been set. Saws of this kind
are often used for only a short time and then dis-
carded which makes it particularly desirable to
manufacture the same at low cost.

From this description, it will be seen that I
provide means whereby saws of various kinds may
be made with accurately formed teeth which will
be sharper than those made by previous methods,
and therefore I do not wish to be limited to the
particular apparatus or method described except

-as set forth in the following claims.

I claim:

1. The methoed of making a saw which con-
sists in forming teeth in g strip of suitable stock
by means of dies and a reciprocating punch which
ceacts with the dies and cuts from opposite sides
of the stock, and then sharpening and setting
the testh by means of a punch and dies to shear
off small portions of the ends of the teeth, the
punch engaging with the respective teeth on the
sides having the edges burred by the first named
punching operations.

2. The process of making saws which consists
in subjecting a strip of stock to the action of a
teeth forming punch and coacting dies whereby
the edges of the portions of the teeth are sharp-
ened and compressed on the exit side of the punch
where they engage with the die and are rounded
on the entrance side, and then sharpening and
setting the teeth by means of a punch and dies
which cut off portions of the teeth having such
reunded edges adjacent to the cutting edge to
provide cutting points formed by the intersec-
tion of two compressed and sharpened edges, and
simultaneously bending a portion of the toeth
outwardly to set the same.

3. Apparatus for making saws consisting of
two dies between which the stock is passed, a re-
ciprocating punch coacting with said dies to form
teeth, means for actuating said punch, means for
feeding the stock intermittently, a second pair
of dies for receiving the stock with the teeth
formed therein, said dies being beveled on their
operating faces to permit the teeth to be set,
a. reciprocating punch coacting with the last
named dies and adapted to to cut off small por-
tions of the ends of the tecth and set the teeth,
and means for actuating the last named punch,
the arrangement being suech that the cutting
points of the teeth are formed by intersecting
edges which have been burred and sharpened by
the dies and punches.

4. In an apparatus for sharpening and setting
previously formed teeth in saws, the combination
of a support, a pair of dies mounted on said sup-
port between which the saw blade is passed .to
present the teeth to the dies, a cutting die coact-
ing with the first named dies, means for support-
ing and actuating the cutting die to cause it to
reciprocate past the first named dies and cut off
the tips of the teeth and simultaneously setting
the same, and means for feeding the saw through
said dies. 7

5. The method of making saws from suitable
stock which consist in forming teeth: in the stoek
by means of a forming punch eoacting with suit-
able dies, the punch moving first in one direc-
tion scress the stock and then in the opposite
direction across the stock and at each movement
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forming the face of one tooth and the back of an
adjacent tooth, and finishing the teeth by means
of a finishing punch and dies, the finishing punch
removing a portion of the tip of the tooth during
its movement in the same direction as the punch
forming the face of the tooth, the back of the
same tooth having been formed by the forming
punch moving in the opposite direction, thereby
providing sharpened edges which meet at the
point of the tooth.
CHARLES CHRISTENSON.
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